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Pedepar:

1. Inceprarist Ha 3mOOYTTSI HAYKOBOTO CTyIeHs gokropa ¢inocodii 3a cnenianpHicTo 133 «['anysese
MamuHOOYoyBaHH». JIylibKUil HallioHAbHUI TeXHIYHUN yHiBepcuTeT. JIynpk, 2025. [JluceprauiiiHa poboTa
[IPUCBSIY€HA OOIPYHTYBAHHIO IapaMeTpiB Nifgdrpada BajKiB 3 cTeber JIbOHY, BUPOILIEHOIO B YMOBaxX 3axiHOro
[Tosiccs. BpaxoBaHO BIJIMB IPUPOIHO-KIIIMATUYHUX YNHHIYKIB Ha (GOPMYBaHHS CTE6IOCTOIO JIbOHY, 110 BU3HAYAE
HeOOXiJIHICTh 3aCTOCYBaHHS PO3iJIbHOI TEXHOJIOTII 300PY /17151 OTPMMaHHS BPO>XKalo SIK HACIHHS Tak i BpoKalo
COJIOMU. BCTaHOBJIEHO, 110 Y LIUX YMOBAX BOJIOKHO JIbOHY (KOPOTKE y OJIIHOTO Ta JIOBre y AOBrYHIS) (POPMYETHCS
IO BCill JOBXUHi cTe6es. ToMy 301paHHs JIbOHY, TIOBUHHO aIaNITYBaTUCS JO CTaHy HaCiHHEBOI Ta CTE610BOi
JaCTHHY BPOKalo 3a7J1s MiHimizawjii BTpaT. Bucora cTe6s10cT0o10 0J1iliHOrO JIbOHY MOKe caraTu 10 90 cM, 1o
YCKJIQHIOE yTUIi3aliio cTe610B0i Macu. BukoprucTanHs po3fisibHOI TEXHOJIOTII He JInlIe yCyBae IpobieMy
yTuii3alii conomy, a i J03B0JIsI€ IEPETBOPUTHU COJIOMY Ha AOJATKOBY CUPOBHHY 3 IKOi MOXKJIMBO OTPUMATU TPECTY.
Po3gninbHa TexHOJOTIS nependaydae 3pizaHHs cTe6s10cTo10 Ha BUCOTi 30-50 MM POTOPHMMU KOcapKamu y ¢asi

PaHHBOI JKOBTOI CTUTJIOCTI, 0 J03BOJISIE 36epertu cTe610Buit Bpoxkau. [licis 3pizanHns, yepes 8-10 ni6



3aBEpUIUTHCS AO3PiBaHHS KOPOOOUOK 3 HACIHHAM Y BaJIKaX, ajli HEOOXiHO BiJOKPEMUTH HACIHHS Ta BKJIACTU BaJIOK
Ha3aJ| Ha JIbOHUIIE [1J15 IEPETBOPEHHS cTebes1 y TpecTy. [171s1 36epeskeHHs BpOXKAl0 3alIPOIIOHOBAHO Mifd1pay BaJIKiB
3 TpbOMA BapiaHTaMM BUKOPUCTAHHSL: [IPUTOTYBaHHS TPECTH Y CKJIAi Mifoupaya i posmyulyBaya BaJKiB,
3aCTOCYBaHHS J€KOPTHKATOPA [1JI4 BifiIeHHs HACIHHS Ta BUKOPUCTAaHHS Mii0MpayiB Ha 3€pHO30MPaIbHUX
KoMbaiiHax. JJocliIpKeHHs oKa3ay, 0 Ha SKiCTb (POPMYyBaHHS BajIka POTOPHOIO KOCAPKOIO BILJIMBAE BUCOTA
3pi3aHHs CTe6JI0CTOI0, @ BUBHAYAJIbHUM (DAaKTOPOM € 3yCUJLIs pizaHHs cTebesl. ['padiuHi 3a1€5KHOCTI 3ycuis
pi3aHHS BiJ] KyTa pi3aHHS I10Ka3ylOTh, 110 ONTUMAaJbHUAN KYT y (a3i paHHbOI )KOBTOI CTUIJIOCTI CKIajgae 60°. 3ycniis
pi3aHHs Bapilo€ThCS 3aJIEXKHO Bifl BUCOTH 3pi3dy cTebes1, craHoBsun 27,0 H Ha BucoTi 30-50 MM i 3MeHIIYIOUNCh 10
17,7 H Ha Bucorti 110-130 mM. B niponieci nepeTBopeHHs cTeben y TpecTy uepes 8-10 nib crioctepiraeTbcst OCiaHHS
BaJIKiB B [10IlepeyHOMY Ilepepisi Ha 50% Ta 3HUKeHHs BOJIorocTi creber 3 50-55% no 12-15%. [1y1s1 3MeHILIeHHs
IiZIbHOCTI BaJIKiB i 30€peKeHHs iX SIKOCTi HEOOXiZHO IPOBOAUTY MEXaHiuHi 06pOOKY. Hu3bkuil 3pi3 103BoJIsSIE
cTe6s1aM MOTJIMHATY BOJIOTY 3 IPYHTY, 110 IO3UTUBHO BIUIMBAE HA iX XapaKTePUCTUKU. JOCTiIKeHHSs 10Ka3alu, Mo
MaKCHMaJIbHe 3yCUJLIsl Ha PO3TATYBAaHHS Bajlka CTaHOBUTH 382 H, 110 CBigUUTh PO MiljHE 3'€JHAHHS CTeberl.
TeopeTuyHi po3paxyHKU pobOYMX OPraHiB Miioupaya BajKiB [10Ka3ajy, 110 €(PEKTUBHICTD BilpHUBY BajKa Bif,
[IOBEPXHI I0JI4 3aJIEXKUTD Bif TAKMX [1APAMETPIB, SIK KYT HaXUJIy poO040i BiTKM Nifdupaya, MBUIKICTb PyXy
nigbupaya, KisbKicTb 3y6iB Ha OLHIN MIaHLi Ta BifilcTaHb MK 3y60BUMU IJIaHKaMU. LIi mapameTpu BU3HAYAIOTh
YMOBH 3aXOIJIEHHS BaJIKa Ta e(PEKTUBHICTb MigorupaHHs. [lapaMeTpu, SIKi BU3HAYAIOTh €PEKTUBHICTb PO3IYLIyBaHHS
€: 4aCTOTa 0O6epPTaHHS POTOPIB, BUCOTA OOMEXYBAJILHOI PELIITKY, BOJIOTICTb CTE€OEJ JIbOHY Y BaJIKYy. [1J1s1 CTBOPEHHS
MaTeMaTUYHUX MOJIeJIell Ta OOrPYHTYBaHHSI IapaMeTpiB 3acO0y IIPUTOTyBaHHS TPECTU OyJiM TPoBeieHi (aKTOPHi
ekcriepruMeHTy. Po3paxyHKu 3a onomoroto rnporpam Mathcad nossonunam no6ynysaTu piBHSIHHS perpecii Ta
OLIIHUTU TE€XHOJIOTIYHI apaMeTpu ifdupaya Ta po3nyiysaya Bajikis. OfeprkaHi pe3ysibTaTu 6y 3aCTOCOBaHi 17151
yIIOCKOHAJIEHHSI [TpoLieCcy 306MpaHHs JIbOHY, BPaxOBYIOUM BIUIMB NIapaMeTpiB Nifdrpayda Ta HOro po604ux OpraHis.
Bupo6eHi pekoMeHallii o0 3aCTOCYBaHH Mifdupaya BajKiB y PO3ZiibHIN TEXHOJIOTI 3 HU3bKKUM 3Pi3oM
CTe6JI0CTOI0 3a6€3M1EeYyI0Th IEPETBOPEHHS CTE6E JIbOHY B BUCOKOSIKICHY TPECTY, 110 MA€ BEJIMKE 3HAYEHHS J1JIs
TEKCTUJIbHOI IPOMUCIIOBOCTI. TeXHi4HI pO3POOKY 3axUILEHO YOTMPMA NaTeHTaMu YKpaiHu. PekomeHnpanii Ta
MEeTOAMKHU OyJv niepeiaHi B arpodipmMu Ta HAYKOBi YCTAHOBH, a JIesIKi pe3yJIbTaTU BIIPOBA)KEHO B HABYAJIbHUAN
npouec JIyibKOro HallioHaJIbHOTO TeXHIYHOTo yHiBepcuTeTy. Kito4oBi cyioBa: 30MpaHHs, NMifnoupay-po3nyuysay,

BY30J1, 3y6H, 6iTep, KyJIauoOK, JIbOH, HACiHHS, CTe6JI0, BAJIOK, TPOTYH, 3TYH, 3yCUJLIS, TEPTS, CUJIA.

2. Dissertation for the degree of Doctor of Philosophy in specialty 133 "Industrial Mechanical Engineering". Lutsk
National Technical University. Lutsk, 2025. The dissertation is devoted to the justification of the parameters of the
windrow picker from flax stalks grown in the conditions of Western Polissya. The influence of natural and climatic
factors on the formation of the flax stalk is taken into account, which determines the need to use the separate
harvesting technology to obtain both seed and straw crops. It was established that under these conditions, flax
fiber (short in oilseed and long in long-stem) is formed along the entire length of the stems. Therefore, flax
harvesting must adapt to the state of the seed and stem parts of the crop in order to minimize losses. The height of
the stalk of oil flax can reach up to 90 cm, which complicates the utilization of the stem mass. The use of
separation technology not only eliminates the problem of straw utilization, but also allows you to turn straw into
additional raw materials from which it is possible to obtain trust. Separation technology involves cutting the stalk
at a height of 30-50 mm with rotary mowers in the phase of early yellow ripeness, which allows you to preserve
the stem crop. After cutting, after 8-10 days, the ripening of the seed boxes in the rolls will be completed, then it is
necessary to separate the seeds and put the roll back on the flax field to transform the stems into trust. To
preserve the harvest, a windrow picker with three options for use is proposed: preparation of a trust as part of a
windrow picker and a windrow loosener, use of a decortication for seed separation, and use of pickers on combine
harvesters. Studies have shown that the quality of windrow formation by a rotary mower is affected by the height
of the stalk cutting, and the determining factor is the cutting force of the stems. Graphical dependences of the
cutting force on the cutting angle show that the optimal angle in the phase of early yellow ripeness is 60°. The
cutting force varies depending on the height of the stem cut, being 27.0 N at a height of 30-50 mm and decreasing
to 17.7 N at a height of 110-130 mm. In the process of transforming the stems into a trust, after 8-10 days, a 50%



subsidence of the windrows in the cross section and a decrease in stem moisture from 50-55% to 12-15% are
observed. To reduce the density of the rolls and maintain their quality, mechanical processing is necessary. A low
cut allows the stems to absorb moisture from the soil, which has a positive effect on their characteristics. Studies
have shown that the maximum force on the roll stretching is 382 N, which indicates a strong connection of the
stems. Theoretical calculations of the working elements of the roll pick-up have shown that the efficiency of
separating the roll from the field surface depends on such parameters as the angle of inclination of the working
branch of the pick-up, the speed of the pick-up, the number of teeth on one bar and the distance between the
tooth bars. These parameters determine the conditions for capturing the roll and the efficiency of picking up. The
parameters that determine the efficiency of loosening are: the frequency of rotation of the rotors, the height of the
limiting grid, the humidity of the flax stems in the roll. Factorial experiments were conducted to create
mathematical models and substantiate the parameters of the trust preparation tool. Calculations using Mathcad
programs allowed us to construct regression equations and evaluate the technological parameters of the picker
and the roller loosener. The results obtained were used to improve the flax harvesting process, taking into account
the influence of the picker parameters and its working parts. The recommendations for the use of the roller
loosener in the separation technology with low stem cutting ensure the transformation of flax stems into high-
quality flax, which is of great importance for the textile industry. Technical developments are protected by four
patents of Ukraine. Recommendations and methods were transferred to agricultural companies and scientific
institutions, and some results were implemented in the educational process of Lutsk National Technical University.
Keywords: harvesting, picker-looser, knot, teeth, beater, cam, flax, seed, stalk, roller, deflection, bend, effort,
friction, force.
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[IPUPOIOKOPUCTYBAHHS
Kopg 3a €IPIIOY: 02071116

Micue3HaxoaKeHHS: ByJ1. CobopHa, 6yz. 11, PiBHe, PiBHeHchKuil p-H., 33028, Ykpaina
dopma BiracHOCTI: /lepxasHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH i HayKU YKpaiHu

InenTudikarop ROR:

BiacHe IIpizBuie Im'sa I1o-6aTbKOBI:
1. leityenko Bikrop OnekcanapoBuy

2. Viktor Sheichenko

KBasigikamis: 1. 1. n., npodecop, 05.05.11

InenTudgikarop ORCID ID: 0000-0003-2751-6181

HoparkoBa indopmamnist:

IToBHE HafIMeHyBaHHﬂ IOPUIHUYHOL 0CO00H: TMonTaBChKuUil lepKaBHUI1 arpapHUil yHiBEpCUTET
Kog, 3a €EIIPIIOY: 00493014

Micue3HaxoaKeHHS: ByJ1. CkoBOpOaY, 6yxa. 1/3, Ilontasa, [TontaBeekuii p-H., 36003, YkpaiHa



dopma BiracHOCTI: JlepxasHa
Cdepa praBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

ImenTudikarop ROR: https:/ /ror.org/01s344n79

PeuenseHTu

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Toncrymko Hatanis OnekcaHgpiBHa

2. Nataliya O. Tolstushko

KBasigikamnis: . r. u., mom., 05.05.11

InenTudikarop ORCID ID: 0000-0001-8811-7868

JoparkoBa iHdpopmamnist:

IloBHE HaliIMEHYBaHHS IOPUAHNYHOI 0COOH: JyLpKuii HALiOHAILHUI TEXHIYHMIT YHIBEPCUTET
Kopg 3a €IPIIOY: 05477296

Micue3HaxoaKeHHS: ByJL. JIbBiBCEKa, OyA. 75, JIynbK, JIlyupkuii p-H., 43018, Ykpaina

dopma BracHOCTI: JlepxasHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKH YKpaiHu

InenTudikarop ROR:

Baacue IlpizBumie Im's Ilo-6aTbKOBI:
1. FOxumuyk Cepriit PenopoBud
2. Serhii F. Yukhymchuk

KBasigikamis: . t. 1., gou., 05.05.11

ImenTudikarop ORCID ID: 0000-0003-1719-5636

JoparkoBa iHdopmamist:

IIoBHe HaﬁMeHyBaHHﬂ IOpPI,uH‘{HOi 0COoO0M: JlypKril HalliOHAJIbHUY TEXHIYHUIN YHIBEPCUTET
Kopg 3a €IPIIOY: 05477296

Micue3HaxoaKeHHS: ByJ1. JIbBiBCEKA, O6YA. 75, JIynpk, JIyupkuii p-H., 43018, Ykpaina

dopma ByacHOCTI: Jlepxasna

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBiTH i HayKu YKpaiHu

InenTudikarop ROR:

VIII. 3ak1104Hi BiZOMOCTI
Biacue IpizBume Im'st Ilo-6aThKOBI Hynapes Irop Mukosnainosnd

TOJIOBH pajgu



BaacHe IlpizBume Im's I10-6aTbKOBI Hynapes Irop MukonaiioBuy
TOJIOBYIOYOTO Ha 3acCiiaHHi
BiagmoBizasibHUM 32 MiATOTOBKY Bosipceka Inna Bonogumupisra

00JIiKOBUX JOKYMEHTIB

PeectpaTop YkpIHTEI

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZIIOBiZaJIbHUM 32 peEeCTpallilo HAayKOBOIi IOpuenko TeTsHa AHatosiiBHA

OisSIIBHOCTI




